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Tbnneco Minerols
ATenneco ComPonY

P'O' Box 2650

St. George, Utah 84770

llay 20' 1991

LyIe Stott'
Enqineer
il$"il;"au of water Porlution contror
288 North 1460 West
siir iir" citY, utah 84115-0590

RE:'ReportonResultsofDrainageSysternlnvestigation'Tenneco
t'riierats Goldstrike lrline'

Dear Mr. Stott:
A study waE conducted by JBR Consultants Group to dete::nine

the ad.equacy of 
-ttre present ;to; ai-it'tg" system at the Tenneco

Gordstrike ll5.ne. Drainage a-re1s ;;;lh" site iere d'ete:mined using

ropographic ..pr--li'ppiiJ uv.---r"""""" showinq the present

confisuration oi- trre rnine site,_ - Runoff volurnes wet6 determined for
the 1-00-year, Z+-i.-".it'-=uitrf.f f 

--E 
r"ttt" for each drainage alea '

These volusres t"r" lr'"" each routJ-;h;"gh the Present ditches ano

culverts.

Methodolocry

Runoffcontrolgtructrrleswereevaluatedtoupqradefromthe
l0-year, ze nou.r nr.etie-itat':o1-"iJtt1 

-1-21 inches 1 io-the 100-year'

24-hour precrprtition event of ;4' i;;h"; ' rh'ese precipitation
values were oota-inla-itot trre uyd-roitsi" a!t3:-I"t utah (!4iller et
al.r 1973). A"-F; wp" t]. "t"*t 

Ji"tribution was used for aII
hydrograph g"n"".iio"J: The ;A; c";" - r:lunrb-er/unit Hydrograph

method (scs, r*n i was used to L-"-r..iiit" runof-f- volurnes and peak

frows. curve ul#"ff"r"i1-a";;r;e-;sins. the 
-tanres 

in van llaveren

(19g6). e "o-poGip=ogr.. 
(Iawkins anld ltarshall, 1980) rrcas used

to ctenerate tne hydrograpn" ' ot"toi"; "{.i 
sh-ows- the bouirdaries of

the drainage basins, and Table-'i---fr-viaes some of the drainage

basin characteristics'
The ditches were sized using .ttYdl"-"]i:-:?::*n"tt 

(Barfield et
Erl ., 1983). Culverts were siz6a -using elgilgering methods as

outrined i" ariitissii "ta Barfield et al'(1983)'

Theditchesandculvertswhichthedrain.ageareas-arerouted
through are snoonn on Drawing N"l-i'""a tn" flo:rq for the 100-year

precipitation lvenl- is tiJtea 
- 
in -ralr e -2 ' The ditches are

triangula, ir, "io""-"".tion 
witir t-trl excepti_on of ditch 'F which is

a trapezoid. ihe ditches are """-"tt""J"d 
of natural materials



adjacenttotheroadway.Theculvertsaremadeofcorrugatedmetal
pipe (cl{P).

PIan of Action

Although exist'ing^stonnwater diversion ditches that are not

intended to rernain-]oifo'oing rnine closure \rere permitted through

the utah division- oi oir, -Gas 
"J-lai"i"g' 

and-the Bureau and

constructed to ,ilnrt.rra ifi" fO-V""i "tott 
6.t"ttt,-Tenneco ltj'nerals

plans to take " tlt" 
t""servativ:e-pJto-"ttt "19^='" 

these ditches
to wirhetana ron&i1ro. . roo-yearl-ie -rtooi ryorl.event' The size

specifications toi arr ditches-t"-iilr,tiund the 100-vear, 24-hour

piecipitation evJit-;;-i" rabte 3' --;";ls" a"PPF are rounded up

ro ensure "o"qo"i"-fiElUoira 
t"-!G ai-icn-,is. fri-atn" are designed

to give approxirnaLit th" sane side-"i"p"-t"t=ently in place in the

ditches. For ""i;="lt 
a;;iiJtit", .eas-.rrenaents \rere rounded up to

rhe nearest nari.lio-oi-i6r vatu"" -uJ"* 5 feet wide and to the

ili"rilf-t""t for widths greater than 5 feet'

Tenneco also plans to use-the culvert s-pecifications for the

100-year runoff ;'ii;t;ir" rirr" 4:--Ali culL-verts are designed to

be 15 gauge cle tlJn pit"tt * depti'it i4; ; t" rhere should be 4

feer of cover oJi*?Lf-.rr? l"p 5i tne culverts an$ the surface of
the roads which-;;;a them. - r"""-"." lt-1""""r" P-Ians to have the

revisions to the-a-il.n"" ""a curveiir aott" ry .rury 31' 1991'

Please call ne if you have' any questions concerning this
matter.

SincerelY,

/d^ tl,l'l^L! /)t lrrr/ tfr,4.
Ken Kluksdahl
lrtine Manager

enc.

cc3 D. Brannunr l[enneco llinerals Company

;;; K. teachrrran, JBR Consultants GrouP

""t 
E. tipsr JBR Consultants GrouP
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TabIe Drainage Basin Characteristics

Drainage
ID

Area
(ac)

Curve
Number

Bime
Conc.
(hrs )

l0-yr, 24
hr peak

flow (cfs)

100-yr, 24
hr peak

flow (cfs)

A 72 85 0 .05 80 143

At 23 70 o.L2 8.3 23

B I 77 0 .05 5.5 8.5

B' 11 80 0. 03 9.1 18

c 33 70 0.13 t2 32.4

D 34 70 0.15 11 32

E 550 70 0.38 128 408

F 2.9 90 0.08 3.9 5.5

F' 1.7 90 0.02 2.35 3.8

\J 1.9 80 0.06 1.5 3.1

H 3.8 80 0.05 3.2 5.3

I 7.0 90 0 .10 9.4 15

I' 4.5 90 0 .07 5.1 10

T" 2.5 90 0 .04 3.4 5.7

J 9.5 88 0.03 L2 2l

K 1.0 85 0 .04 1.1 2.0

t 5.4 90 0.0? 8.7 14

L' 1.6 90 0 .05 2.2 3.7

L" 1.0 90 0.04 1.4 2.2

L"t 0.2 90 0 .03 0.3 0.5

u L2 85 0 .03 14 25

N 28 88 0 .0s 35 50

P 1.0 79 0.02 0.8 1.6



Table 2 Flow dePths in ditches for 100-Year runoff

Table 3 Specifications for al.l ditches
100-year PreciPitation event

to withstand runoff fron

Ditch Drainage areas
flowing 5-nto

ditch

Ditches
flowing into

ditch

Flow
depth
(ft.)

A B N/A 0.87

B Bt N/A 1.15

c G N/A 0. 57

D At , F' N/A r.73

E F,I' N/A 1.19

F c N/A 1.99

G' I" DrB 1.59

G ! tL J rG' L.74

H t G,E 2.28

I H,J N/A 1.31

J KrL" N/A 0.67

K NrP N/A 2.29

Ditch ID Depth (ft) width (ft) Shape

A 1.5 4 v

B 1.5 4 v

c I 3 v

D 2 5 v

E 1.5 4 v

F 2.5 o Trapezoid

G' 2 5 v

G 2 5 V

H 2.5 7 v

I 1.5 4.5 v

J 1 J v

K z.) v



l
. "{'

Tab1e 4 Cutvert* specifications for 100-year runoff

*' All culverts are designed
x depth of 24t" x lt" - There should
top -of the culverts and the surface

be 15 gauge CMP with a Pitch
4 feei of cover between the
the roads which cover them'

to
be
of

Culvert Adjacent
Ditches

Pipe
dia.
{in. )

100-yr
Flow
(cfs)

Length
(fr-)

Slope
(t)

100-yr
Headwater

(ft. )

1 H 42 102 120 2 8.0

2 K 3-5 62 64 I 5.5

3 'BrD 30 48 100 2 5.5

4 E 24 L7 44 1 2.5


